posttraumatic median nerve compression. In 1941, Woltman, [73] used Learmonth's technique to treat two patients with thenar palsy, one with acromegaly and the other with arthritis of the wrist. In 1945, Zachary, [75] an orthopedist, reported on the surgical release of an entrapped median nerve in two patients: one patient had an untreated Colles' fracture and the second a pseudocyst. In 1946, Cannon and Love [12] were the first to use release of the TCL in patients suffering nontraumatic compression of the median nerve. However, it was not until 1947 that the British neurologist Brain [8] wrote the first detailed manuscript describing the pathophysiology of spontaneous nerve compression at the wrist. In that classic paper, he also outlined the surgical treatment for nontraumatic compression of the median nerve in six patients. Thereafter, the concept of CTS was popularized. In 1950 and over the following two decades, Phalen [55] [56] [57] [58] [59] [60] reported on a large number of patients with idiopathic spontaneous CTS, treated by surgical transection of the ligament and single-handedly popularized this approach. Open carpal tunnel release (CTR) surgery became the standard procedure to treat this syndrome.
ENDOSCOPIC PROCEDURES
The impetus for the use of endoscopes in hand surgery began in the early part of this century when Takaji (as cited in Chow [14] ) successfully placed the first endoscope in a knee to examine the joint. Since the introduction of the first endoscopic procedure to transect the TCL in 1987, [47] several modifications have been described. These techniques are divided into two major categories. Single-portal techniques are those in which a single incision is made in the proximal wrist. Dual-portal techniques are those in which, in addition to the proximal incision, a second small incision is made in the palm. The following sections will provide a summary of all the procedures as they have been described in the literature.
SINGLE-PORTAL TECHNIQUES

The Okutsu Technique
In 1987, Okutsu, a Japanese orthopedist, first reported the use of an endoscope to incise the TCL in patients with CTS. [47] He developed a system called "The Universal Subcutaneous Endoscope System." His technique involved making a 2-cm incision in the distal forearm 3 cm proximal to the distal wrist crease (Fig. 1) . Following dissection through the antebrachial fascia, an obturator was introduced under the fascia and into the carpal tunnel. Originally, the technique called for removal of the obturator, followed by insertion of a clear cylindrical plastic tube radial to the palmaris longus tendon. A rigid 30š angle endoscope was inserted into the clear plastic tube to visualize the various anatomical structures. The endoscope was withdrawn and then inserted in the ulnar aspect of the palmaris longus tendon. That technique was modified in 1989 by Okutsu [45, 46] so that the endoscope was inserted once and only on the ulnar side of the palmaris longus. A hook probe was used to clear and move away any portion of the flexor tendon before transecting the TCL. A retrograde hook knife introduced alongside (ulnar aspect) the plastic sheath was used under direct visualization to incise the TCL distally to proximally. The incision was closed in standard fashion. Although patented in the United States, The Universal Subcutaneous Endoscopic System (which was "handmade" by the author) never became commercially available. Fig. 1 . Artist's illustration depicting Okutsu's monoportal technique. An incision is made 3 cm proximal to the distal wrist crease. A clear plastic cannula is inserted into the carpal tunnel with an angled endoscope inside. Under direct visualization, the TCL is incised distally to proximally with a hook knife.
The Agee Technique
In 1990, John Agee and Francis King, in conjunction with the 3M Corp. (3M Orthopedic Products Division, St. Paul, MN), developed an endoscopic device to release the TCL at the Hand Biomechanics Laboratory in Sacramento, California. [3] The system was composed of a video endoscope and a pistol-grip hand piece (with an integral trigger mechanism) coupled to an endoscope-blade assembly that was inserted into the carpal tunnel (Fig. 2) . A window located near the tip of the assembly allowed viewing of the undersurface of the TCL through the endoscope. The entire assembly was inserted through a 3-cm incision in a wrist flexor crease. A trigger-activated mechanism allowed a triangular blade to engage and elevate 3.5 mm above the surface of the assembly. Once the blade was engaged, the entire unit was retracted, thereby cutting the TCL. A flaw in the design of this instrument was that the endoscopic window was located proximal to the blade-elevating mechanism and the blade's point of entry into the tissue could not be visualized. After a number of vascular, neural, and tendinous injuries occurred using the device, 3M Corp., withdrew the system from the market late in 1990. In 1992, following a redesign of the blade assembly, 3M Corp., reintroduced the instrument with modifications that allowed the surgeon to see the blade as it entered the tissue. [2] Fig. 2. Artist's illustration showing Agee's monoportal technique. A distal forearm incision is made to allow passage of the endoscope-cannula assembly into the carpal tunnel. The blade is located at the distal end of the cannula along with the endoscope. After the blade has been activated, the entire unit is retracted in a distal to proximal direction, thereby cutting the TCL.
The Modified Agee Technique
The following is a description of the technique recommended for use with the redesigned unit. Following exsanguination of the arm and inflation of a tourniquet, a 2-to 3-cm incision is made in one of the wrist flexion creases between the flexor carpi ulnaris and flexor carpi radialis muscles. Subcutaneous longitudinal dissection exposes the antebrachial fascia. A U-shaped incision is made on the antebrachial fascia, creating a rectangular flap distally based on the TCL. While the flap is elevated, a synovial elevator is placed under the TCL and aimed at the base of the fourth finger. A hamate finder is inserted into the carpal tunnel to create a path for the blade assembly; care is taken to "hug" the hook of the hamate on its radial side. The blade-endoscope assembly is then inserted into the carpal tunnel and passed distally to the far end of the TCL. Several passes are usually required to obtain adequate definition of the TCL. After the distal end of the ligament is defined, the tip of the instrument (along with the blade) is placed distal to the edge of the TCL. Once correct positioning is verified, the trigger mechanism is activated and the blade is engaged and elevated 3.5 mm above the assembly at an 80š angle. The instrument is withdrawn, and under direct visualization, the TCL is divided in a distal to proximal direction. With the blade retracted, several passes can be made to verify transection of the ligament. If necessary, the blade may be engaged and remnants of the TCL can be divided. A proximal volar fasciotomy is then performed followed by standard wound closure.
Menon's Monoportal Technique
In 1993, Jay Menon, [41] an orthopedist at Loma Linda University, developed the Carpal Tunnel Relief Kit (Linvatec, Largo, FL) for use in a single-portal approach to CTR surgery. This system includes a cannula with a D-shaped cross-section and an obturator. The cannula's end is closed and blunt. The knife used for transecting the TCL has a central concave cutting edge with blunt corners. Two dilators (5 mm and 7 mm) are used to create room for the cannula inside the carpal tunnel. This technique uses a set of external landmarks to localize the palmar margin of the TCL. A 1-to 2-cm oblique incision is made toward the ulnar side, beginning at the distal wrist crease, over the palmaris longus tendon. The fibers of the antebrachial fascia are exposed and split with tenotomy scissors. The opening of the fascia is enlarged using blunt dissection. A small elevator is placed under the TCL and its undersurface is scraped to remove the synovium. After slight wrist extension, an obturator is inserted into the carpal tunnel. The length to which the obturator is inserted into the carpal tunnel is measured using external anatomical landmarks. The carpal tunnel is then dilated with 5-mm and 7-mm blunt dilators. The extent of dilator introduction is also measured from external anatomical landmarks.
The obturator is inserted into the cannula and the cannula, aligned with the fourth digit, is introduced into the carpal tunnel (Fig. 3) . Care is taken not to advance the cannula too far into the palm as this maneuver can cause injury to the arterial palmar arch. A 30š angle, 4-mm arthroscope is inserted into the proximal end of the cannula and the TCL is visualized. The author recommends inserting a 25-gauge needle through the skin at a point mark in the distal end of the TCL. A forward-facing knife is inserted and the TCL is incised proximally to distally. The endoscope follows immediately behind the knife to aid in visualization throughout the transection. The 25-gauge needle alerts the surgeon of the distal end of the TCL. A typical "giving away" of the knife is felt when the distal fibers are incised. A probe can be used to palpate the cut ends of the TCL. Several passes can be made to assure full transection of the ligament. The wound is closed in the standard fashion and the patient's hand is placed in a volar splint for 1 week. [40] 
Worseg's Uni-Cut Technique
Worseg's [74] Uni-Cut Carpal Tunnel Release Kit (Acufex Microsurgical Inc., Harrogate, UK) was introduced in 1996 and consists of five disposable instruments including a bursal elevator, blunt-tipped channeler (6.5 mm at one end and 10 mm at the other), an angled probe with a right-angled tip, a dual-slotted cannula, and an angled hook knife. A 1.5-cm transverse incision is made proximal to the volar wrist crease in an ulnar direction to the palmaris longus tendon. Following exposure and incision of the antebrachial fascia, a small blunt retractor is used to dissect the bursal tissue from the undersurface of the TCL. Next, the 6.5-mm end of the channeler is used to dilate the area around the hook of the hamate. The dual-slotted cannula is inserted with the slotted portion directly against the undersurface of the TCL. A 2.7-mm 30š-angled endoscope is used to visualize the undersurface of the TCL. A hook knife is inserted proximally and advanced into the palm immediately past the distal end of the TCL. The knife is retracted along with the endoscope as the TCL is transected. The release of the ligament is verified by inserting the 10-mm end of the channeler. The incision is closed with 5-0 nylon sutures. 
DUAL-PORTAL TECHNIQUES
Chow Endoscopic Technique
In 1989, James Chow, [16] an orthopedist at the Southern Illinois School of Medicine, first reported the use of two incisions to dissect the TCL endoscopically (Fig. 4) . He worked in conjunction with Smith and Nephew Dyonics, Inc. (Andover, MA) to develop the necessary instrumentation, which includes a slotted cannula and obturator, synovial elevator, probes, and a series of knives (probe, triangle, and retrograde). His original technique involved a transbursal approach to the carpal tunnel. The setup requires the surgeon and assistant to sit across from each other at the hand table. A TV monitor is placed behind each surgeon so that both can have full view of the procedure. A 1-cm transverse incision is made 0.25 cm proximal and 0.25 cm radial to the pisiform bone. Chow later modified his technique by changing the landmarks of the proximal incision. [13] [14] [15] He recommended that the proximal portal be made by drawing a line 1 to 1.5 cm radial to the proximal pole of the pisiform bone. A second line is marked 0.5 cm proximally from the end of the first line. A third line is drawn approximately 1 cm radial from the end of the second line to indicate the entry portal. A longitudinal incision is made on the antebrachial fascia taking care to protect the ulnar artery and nerve. The flexor tendons are exposed (transbursally) and retracted toward the radial side, finding the space between the ulnar neurovascular bundle and the flexor tendons. A trocar is inserted and the wrist is hyperextended and held in place by a special hand frame. Using the tip of the trocar, the base of the hook of the hamate is felt and then lifted upward and advanced into the palm. A second incision is made 1 cm proximal to a line that bisects the angle formed by the distal border of the fully abducted thumb and the third web space. The endoscope is inserted proximally into the trocar, which has a slotted end that sits immediately beneath the TCL. Care is taken to make sure that only the transversely running fibers of the TCL are in view and not tendons or nerves. A sequence of cuts is used to transect the ligament. The endoscope is inserted into the proximal end of the slotted cannula and advanced to the distal end of the TCL. A probe (forward-facing) knife is used to cut the distal end in a proximal direction. As the endoscope is moved within the carpal tunnel, a triangle knife is inserted distally and used to make an incision through the midsection of the ligament. A retrograde (hook) knife is inserted at the midsection cut and drawn distally to join the first cut, thereby releasing the distal half of the ligament. To finish releasing the TCL, the endoscope is inserted in the distal opening. The probe knife is used to cut the proximal end of the TCL and the retrograde knife is inserted at the midsection and drawn proximally to complete the release. The wounds are sutured, a simple dressing is applied, and the sutures are removed 1 week postsurgery. Because the transbursal technique frequently produced ulnar nerve neuropraxia from either retraction or cannula pressure, the technique was modified by Resnick and Miller[62] to a subligamentous or extrabursal approach. In this technique the antebrachial fascia is incised proximal to the TCL and dissection is performed under the fascia and into the carpal tunnel under the ligament, avoiding the flexor tendon bursa. The rest of the operation is accomplished in a fashion similar to the Chow method.
Brown Biportal Technique
In 1992, Michael Brown [9] introduced another dual-portal technique for the treatment of CTS. His technique is a modification of Chow's approach, which uses a proximal and distal portal. He worked in conjunction with Instratek, Inc. (Houston, TX) to develop a set of well-designed instruments. Using this approach, the surgeon is positioned so that the dominant hand is closest to the patient. The obturator and blade are held with the dominant hand. The assistant sits at the end of the table and a single TV monitor is placed directly across from the surgeon. The patient's hand is placed in several rolled towels and gently extended. The proximal incision (1 cm) is made immediately ulnar to the palmaris longus tendon anywhere between 1 and 2 cm proximal to the distal wrist crease. The median nerve enters the carpal tunnel immediately radial to the palmaris longus; thus, the proximal incision is located away from the nerve. The distal incision is made within a 1-cm circle with an epicenter 4 cm distal to the distal wrist crease, in line with the third web space. In the majority of patients, the distal end of the TCL will be located 3.25 ± 0.25 cm distal to the distal wrist crease. Therefore, the exit portal is typically within 0.5 cm of the ligament's end. Following extremity exsanguination, the proximal incision is marked and made. The antebrachial fascia is exposed and bluntly spread with the tips of tenotomy scissors. The underlying tendons may be visualized at this point. The synovial elevator is inserted under the fascia and advanced distally. This move places the elevator immediately under the TCL, because the antebrachial fascia blends directly with the TCL. A typical "washboard" sensation is felt as the elevator is moved back and forth, gently removing the synovium. As the elevator is advanced, the edge of the TCL can be easily palpated. The elevator is removed and the obturator is inserted in the same space. Care is taken to assure that the obturator is radial to the hook of the hamate. The tip of the obturator is advanced distally past the distal edge of the TCL. The surgeon's nondominant thumb is used to push dorsally on the palm as the obturator is pressed distally with the dominant hand. This maneuver pushes the palmar arch away from the obturator's tip and assures that only the dermis is present between the tip and the scalpel. A stab incision is made over the obturator's tip and then it is advanced out of the carpal tunnel into the palm. The obturator is removed leaving the slotted cannula in place. The assistant places a 30š angle 4-mm rigid arthroscope through the distal end of the cannula and advances it proximally, visualizing the fibers of the TCL (Fig. 5) . The surgeon inserts a hook knife in the proximal port and advances it distally immediately past the end of the TCL. The distal end of the TCL is hooked with a knife and with a steady, continuous pull, the entire ligament is usually transected in a single pass. If necessary, a second or third pass may be performed to transect the ligament fully. Commonly, the fat pad falls into the endoscope's view indicating complete transection. The cannula is removed and, under direct visualization, a proximal volar fasciotomy is performed using tenotomy scissors. Three 5-0 nylon sutures are used to close both wounds. A volar splint (30š extension) is left in place and removed 1 week postsurgery along with the sutures. 
CLINICAL MATERIALS AND METHODS
A 10-year (1987-1997) literature review was undertaken to identify manuscripts written on the subject of endoscopic release of the TCL for the management of patients with CTS. A total of 52 works were identified and analyzed. The variables tabulated included: type of procedure (single-vs. dual-portal technique), type of study, success rate, failure rate, complications, complications rate, recurrence rate, functional recovery rate, return to work times (patients receiving and not receiving Workers' Compensation), follow-up time, number of procedures, number of patients, and patients' age. Because of the extreme variability of methodology and reporting of these data, a formal analysis could not be adequately performed. The authors of these papers use different definitions of "success," "complications," and "functional recovery." Because the success rates are given in proportions and are all based on different numbers of observations, the weighted average, rather than the simple average of the rates was used.
RESULTS
A total of 8068 endoscopic CTR (ECTR) procedures have been reported (Table 1 ). These reports were classified according to the technique used and the type of study conducted ( Table 2 ).
The success rate varied between 78% and 100% (Table 3) , although the definition of success was not uniform from paper to paper. All reported complications are presented in Table 4 .
Nine articles have been published describing results obtained using Agee's monoportal technique in a total of 1463 patients undergoing 1570 procedures. [2] [3] [4] 6, 11, 19, 22, 39, 54] The combined success rate reported in these articles was 96.2%, with a complication rate of 1.83% and a failure rate of 1.44%. The complications associated with this technique include reflex sympathetic dystrophy, ulnar neuropraxias, palmar sensory loss, infection, pillar pain, weak grip, scar tenderness, flexor digitorum sublimis laceration, and hematoma. Three articles were published describing results obtained using the original single-portal Okutsu technique in a total of 508 patients undergoing 750 procedures. [46, 48, 49] Okutsu reported a success rate of 99.63%, with a complication rate of 0.4% and a failure rate of 0.3%. The only reported complication was a subcutaneous hematoma. The articles published by Menon [40, 41] on his technique reported a total of 87 patients undergoing 100 procedures. He reported a success rate of 94% and the highest complication rate of all articles at 9% and a recurrence rate of 0.6%. Complications reported included pillar pain, neuropraxia, and ulnar nerve communicating branch injury. Only one article [74] dealt with Worseg's technique and it was included for completeness. He reported on 64 procedures in 64 patients. The success rate was 95%, with a complication rate of 1.56% and the highest failure rate of 4.7. Complications reported included postoperative pain and transient neuropraxia of the third common digital nerve.
The most widely performed and reported procedure was Chow's dual-portal technique. There were 20 articles describing 3505 patients undergoing 4112 procedures. [5, [13] [14] [15] [16] 20, 23, 25, 28, 30, 32, 36, 39, 43, 54, 62, 64, [70] [71] [72] The average success rate reported in these publications was 98.3%, with a complication rate of 1.87% and a failure rate of 1.44%.
Complications included ulnar nerve neuropraxia and paresthesias, which were most common when ulnar nerve retraction was used during the earlier transbursal method. The incidence of ulnar nerve neuropraxia decreased with the advent of the extrabursal method. Other complications included reflex sympathetic dystrophy, superficial palmar arch injury, interdigitial lesion, Guyon's canal release, and scarring. [37] A total of 1464 patients underwent surgery via Brown's dual-portal technique. [9, 10] A total of 1472 procedures were performed with a reported success rate of 96%, a complication rate of 1.41%, and a failure rate of 1.78%. Transient paresthesias, reflex sympathetic dystrophy, and injury to the superficial palmar arch were reported complications with this procedure. Five papers dealt strictly with complications of endoscopic techniques. [17, 18, 42, 44, 68] Complications reported included transection of the motor branch of the ulnar nerve, laceration of the ulnar nerve at Guyon's canal, pseudoaneurysm of the superficial palmar arch, median nerve transection, and laceration of the flexor digitorum superficialis four and five.
DISCUSSION
Carpal tunnel syndrome is currently the most common peripheral nerve compression neuropathy affecting an estimated 1% of the population. [21, 50, 55] The incidence of CTS appears to be increasing in the workplace. Diagnosis is based on clinical symptoms and corroborated with electrodiagnostic studies. Since Phalen [58] [59] [60] There is significant enough variation among the aforementioned approaches to classify them as different procedures. Thus, an across the board comparison between techniques is quite difficult. Nonetheless, the consensus is that the success rate of OCTR surgery is greater than 95%, with a complication rate of less than 3%.
Interest in less invasive open procedures for treating CTS developed in the early 1980s. Paine, [52] a neurosurgeon, used a retinaculatome to divide the TCL through a small transverse incision in one of the wrist creases. However, he discovered a 2.5% incidence of incomplete division of the TCL at reoperation. There were four cases of palmar hematoma that most likely developed due to injury to the superficial palmar arch. Pagnanelli [53] reported the use of the retinaculatome in 577 patients and only had two incomplete divisions (0.3%) of the TCL with no median nerve or vascular injuries.
This
of CTS. The total number of patients included in these studies was 505, with 642 procedures performed. Only one study [28] was prospective, blinded, and randomized. In that study, 29 patients underwent 32 procedures. One-half of the procedures were randomized either to Chow's (transbursal) method or to an open technique. The variable analyzed was the time to return to work. Statistically, no significant difference was found between the ECTR (mean 17 days) and OCTR (mean 19 days) techniques. Hallock and Lutz [25] studied 96 patients prospectively, in nonrandomized fashion, and specifically compared ECTR (Chow's extrabursal technique) with a minimally invasive open technique (2-cm palmar incision), given the extreme variability and the types of open techniques performed. Seventy-one hands were treated using the OCTR technique and 61 hands using the ECTR method. No statistically significant differences were found between the two techniques regarding return to work, scar length, or complication rates. Skoff [70] compared 20 patients who underwent surgery via the Chow transbursal method with 20 patients in whom open sectioning of the TCL was performed. That study also found no significant differences in either group with respect to postoperative grip strength, two-point discrimination, and sensation. Kerr [31] compared 100 dual-portal ECTR procedures, performed using the Chow technique, with a retrospectively matched group of patients who underwent standard OCTR techniques. He found no difference in complication rates between the two procedures. When comparing return to work time, patients who underwent ECTR surgery and were not receiving Workers' Compensation returned to work an average of 15.6 days sooner than those who underwent OCTR. He also found that all patients receiving Workers' Compensation took significantly longer to return to work. In a single-center prospective nonrandomized study [54] Agee's (90 patients), Chow's (72 patients), and open (49 patients) procedures were compared. Patients who underwent ECTR achieved faster recovery of grip and pinch strength, wrist range of motion and less palmar tenderness (Agee's group had the least); patients with OCTR reported more weakness and pain with activities of daily living after surgery. The patients who underwent ECTR procedures returned to work sooner than those in whom an OCTR was performed (Agee: mean 12.8 days; Chow: mean 16.9 days; and open: mean 37.3 days). No difference was found in sensory or motor testing in the pre-and postoperative period between treatment groups. Futami [24] reported on 10 patients who had bilateral CTS and who underwent OCTR in one hand and ECTR surgery in the other hand. No postoperative differences were found in resolution of symptoms or in postoperative grip strength between the groups. The time to return to activities of daily living was a mean of 12 days for those patients who underwent ECTR versus 41 days for patients who underwent an OCTR procedure. The patients preferred ECTR because of smaller incisions, less postoperative pain, and earlier use of the hand. A retrospective study by Bande, et al., [6] compared two similar groups of patients who underwent either ECTR (Agee's single-portal technique, 44 patients) or open decompression (58 patients) . No significant difference in relief of symptoms or return to work time was found between these two groups. Patient satisfaction at 6-and 18-month follow-up times was high in both techniques.
Schenck [66] reported on the results of a retrospective questionnaire that was sent to 1532 surgeons in 1992. There was a response rate of 832 (54%). The survey categorized the methods into the Agee, Chow, and other. The ECTR technique was used in 185 surgical series by 157 surgeons for a total of 6833 procedures. Their overall reported complication rate was 2.6%. Of the total number of operations, 2.7% had to be converted to an open procedure because of technical difficulties. The complication rate for the Agee method was 2% and the complication rate for the Chow method was 3.1% (p = 0.02219). The ECTR rate for nerve, artery, and tendon complication was 1.6%, compared with an OCTR rate of 0.8% (p = 0.00481). However, in many of these complication rates, transient paresthesias were counted and later excluded, thus losing the significance. Recurrent or persistent symptoms were nearly identical between the ECTR (7.5%) and the OCTR procedures (7.7%).
CONCLUSIONS
The results of this review show reported success, complication, and failure rates for ECTR surgery are acceptable and comparable to those of OCTR procedures in properly selected patients. Furthermore, many patients undergoing ECTR were reported to return to work and activities of daily living sooner than patients undergoing OCTR operations. In addition, patients reported less pain and tenderness during the postoperative period. Nevertheless, several important issues must be discussed.
Patient Selection. Appropriate patient selection is extremely important for a successful outcome. Only patients with classic CTS should be considered candidates. Contraindications include patients with known anatomical anomalies, ganglion or synovial cysts, neuromas, history of fractures, inflammatory or septic tenosynovitis, previously unsuccessful CTR, and others. Very large, bulky hands are sometimes technically difficulty to operate on.
Surgical Training.
Undoubtedly there is a steep learning curve associated with some of these procedures. Surgeons unfamiliar with endoscopes, instruments, and endoscopic techniques, may find these procedures technically demanding. Proper formal training in these techniques must be obtained. The surgeon should become thoroughly familiar with endoscopic anatomy and anatomical relationships within the carpal tunnel. The many guidelines available should be strictly followed and understood. It is strongly recommended that following formal training, the surgeon repeatedly perform the procedure in cadaver specimens (with the instruments and technique of choice) until a sense of comfort, understanding, and consistency are obtained.
Procedure Conversion. If, despite properly following technical guidelines, anatomical anomalies are encountered or adequate visualization and identification of anatomical landmarks is not possible, the surgeon should be prepared to abort the ECTR approach and convert it to an OCTR procedure. Most complications occur when the surgeon tries to perform an ECTR at all costs. The patient should be informed beforehand of the real possibility of conversion to an OCTR operation.
General Considerations. There are several principles that are applicable to any ECTR technique used to transect the TCL. The anesthesia used is the surgeon's choice. Local anesthesia, regional block, Bier block, mask general, or general endotracheal anesthesia have all been used successfully. It is perhaps wise to begin with general mask (propofol only) before attempting to perform the procedure with the patient receiving a local anesthetic. A certain degree of discomfort (and arm movement) is felt by the patient when the obturator is inserted into the carpal tunnel. For this reason, many surgeons (including those at our center) prefer general anesthesia. An intravenous line is placed and a loading dose of propofol (1 µg/kg) is given followed by a maintenance dose (0.1 µg/kg/hour). The anesthesiologist can use a face mask or a laryngeal airway to oxygenate the patient adequately. Almost immediately after the propofol infusion ceases, the patient wakes up. Nevertheless, these procedures can all be performed safely and rapidly with any type of anesthesia.
Visualization is of paramount importance when performing endoscopic procedures of any kind. Extremity exsanguination using an Esmarch bandage followed by inflation of a tourniquet above systolic pressure allows for a bloodless field. Even the slightest amount of blood can obscure the field and disguise the normal appearance of the carpal tunnel structures. Tourniquet time is usually less than 10 minutes. There is no advantage in performing the procedure without the use of a tourniquet. An extremely important principle in the safe transection of the TCL is visualization and identification of the undersurface of the ligament. The fibers of the ligament run transversely in an ulnar to radial direction. Following adequate removal of synovium from its undersurface, the white, glistening transversely running fibers of the TCL should be clearly visualized (Figs. 6 and 7) . Care must be taken not to push through the volar forearm fascia and track between the palmar fascia and the TCL. Any fibers seen coursing longitudinally along the axis of the cannula should be moved out of the way because they can only be tendon or neural fibers. Ultimately, which procedure is best, open or endoscopic? The answer lies with the surgeons and the procedure with which they are the safest and most comfortable. There is no need to change from a minimally open technique, if it has provided the surgeon with excellent results. However, neurosurgeons should be aware of and knowledegable about endoscopic procedures. Which endoscopic procedure is best? Again, the surgeon's comfort and proper knowledge of the technique are important. Subligamentous or extrabursal techniques are, however, superior to the transbursal method. Our procedure of choice is the dual-portal technique of Brown. The results we obtained in our first 50 consecutive cases indicate a success rate of 98%, a complication rate of 2% (one patient) and a reoperation rate of 2% (1 patient). Patient return to work times varied between 2 and 15 days, with a mean of 10 days. Patient satisfication has been extremely high. Four patients who underwent both the open and closed procedures emphatically favored the significantly less painful ECTR technique. Our current approach is to proceed with the dual-portal technique in carefully selected patients with CTS and to perform minimally open (2-cm) procedures in all others. Given the acceptable success and complication rates of ECTR surgery, neurosurgeons should become familiar with the endoscopic management of CTS.
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